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DETAILED ACTION 

Election/Restrictions 

1. Applicants' election without traverse of Group II (claims 6-11 and 14-18) in the 
reply filed on March 25, 2009 is acknowledged. 



Specification 

2. Applicant is reminded of the proper language and format for an abstract of the 
disclosure. 

The abstract should be in narrative form and generally limited to a single 
paragraph on a separate sheet within the range of 50 to 150 words. It is important that 
the abstract not exceed 150 words in length since the space provided for the abstract 
on the computer tape used by the printer is limited. The form and legal phraseology 
often used in patent claims, such as "means" and "said," should be avoided . The 
abstract should describe the disclosure sufficiently to assist readers in deciding whether 
there is a need for consulting the full patent text for details. 

The language should be clear and concise and should not repeat information 
given in the title. It should avoid using phrases which can be implied, such as, "The 
disclosure concerns," "The disclosure defined by this invention," "The disclosure 
describes," etc. 

In this instance, the abstract exceeds 150 words, is written in two paragraphs, 
and includes the legal term "comprises" . 



3. The disclosure is objected to because of the following informalities: on page 1 , 
22 nd line, replace "super alloy" with "superalloy". On page 2, 6 th and 8 th lines, replace 
"to" with "for" after "tried". On page 16, 10 th line, and page 17, 2 nd line, replace "slid" 
with "slide". On page 18, 17 th line, replace "hundreds" with either "hundred" or 
"hundreds of before "microns". Appropriate correction is required. 
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Claim Objections 

4. Withdrawn claims 1-5, 12, and 13 are objected to because of the following 
informalities: the status identifiers of these withdrawn claims should be changed to 
either "(withdrawn)" or "(cancelled)" in the next communication by applicants (to avoid a 
notice of non-compliant amendment letter). Appropriate correction is required. 

Claim Rejections - 35 USC §112 

5. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

6. Claims 9, 14, 15, 17, and 18 are rejected under 35 U.S.C. 112, second 
paragraph, as being indefinite for failing to particularly point out and distinctly claim the 
subject matter which applicant regards as the invention. 

Claim 9 recites the limitation "the center shaft" in the 3 rd line of the claim. There 
is insufficient antecedent basis for this limitation in the claim. In this instance, it is 
believed that "shaft" should be replaced with "axle" to obtain proper antecedent basis 
with "a center axle" of independent claim 6. 

With regard to claim 9, it is not clear what is meant by "a perpendicular", and it is 
believed that this should be revised to read "perpendicular with respect to the plane" (or 
an equivalent structure arranged in a perpendicular manner). 
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Claim Rejections - 35 USC § 103 

7. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

8. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

9. Claims 6-9, 11, 14, 15, and 17 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Decker et al. (US 2002/0187060) in view of JP 2002-1 13749. 

Regarding independent claim 6, Decker et al. disclose a cast titanium 
compressor wheel and a method of manufacturing an impeller for superchargers by a 
lost wax casting process (abstract; paragraphs [0001], [0022]-[0024], [0030]-[0038], 
[0053]-[0057], [0062]-[0064], and [0067]-[0087]; and Figures 2, 4, and 6-11), in which 
the impeller (compressor wheel 1 1 of Figures 2 and 4) comprises a disk-shaped hub 1 2 
defining a hub base 13 extending radially from a center axle, a plurality of blades 
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(14,15) extending from the hub 12, such that the blades (14,15) consist of alternately 
arranged full (14) and splitter (15) blades each having an aerodynamic curved surface 
(see paragraph [0053]), wherein a space defined by each pair of adjacent blades 
(14,15) forms an undercut extending radially from the center axle, wherein the method 
includes the following steps: 

forming a sacrificial (lost wax) pattern 21 (Figures 7, 8, and 10) having 
substantially the same form as the impeller 11 to be cast from molten titanium; 

coating the sacrificial (lost wax) pattern 21 with a refractory material (in the form 
of an investment casting slurry that forms an investment shell mold that is operable to 
withstand molten titanium, which is reactive when molten - see paragraphs [0063] and 
[0082]), and subsequently thermally removing (by heating) the sacrificial pattern 21 to 
form a casting (shell) mold; and 

casting the impeller 1 1 by using the casting (shell) mold, wherein the step of 
forming the sacrificial (lost wax) pattern 21 includes injecting a sacrificial material (wax) 
into a cavity defined by a plurality of slide dies (die inserts 20 of Figures 7-10) that are 
arranged radially toward the center axle, and subsequently moving the slide dies 20 
radially outwardly while rotating via offset arms 22 (see Figures 9 and 10) to release 
them from the sacrificial pattern 21 . 

Decker et al. do not disclose that each of the plurality of slide dies has a groove 
that defines the forms of the splitter blades and spaces between an adjacent pair of full 
blades. 
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However, JP 2002-1 13749 discloses a mold for injection molding of impellers via 
lost wax casting (abstract; and Figures 1-5), in which the mold includes a plurality of 
radially arranged slide dies 7 that slide along respective grooves in the base of a bottom 
die surface, such that the slide dies are arranged between adjoining (full or splitter) 
blades to form blade cavities (respective spaces between the plurality of blades) and 
are freely movable in a radial direction via rotating and retreating means (abstract), with 
these features being advantageous for providing a slide die in a groove within a mold 
that is operable to mold impellers with overlapping blades by lost wax casting (abstract). 

It would have been obvious to one of ordinary skill in the art at the time the 
applicants' invention was made to modify the method of manufacturing an impeller for 
superchargers by a lost wax casting process, as disclosed by Decker et al., by 
modifying the slide dies to have respective grooves that define the forms of the splitter 
blades and spaces between an adjacent pair of full blades, as taught by JP 2002- 
1 13749, in order to provide a slide die in a groove within a mold that is operable to mold 
impellers with overlapping blades by lost wax casting (JP 2002-1 13749; abstract). 

Regarding claims 7 and 14, JP 2002-113749 discloses movable and stationary 
dies (4,5) in combination with the slide dies 7 that are movable in conjunction with 
respective slide supports in the base of a bottom die surface, such that the sacrificial 
(lost wax) pattern is formed within the die assembly (abstract; and Figures 1-5). 

Regarding claims 8 and 15, JP 2002-113749 includes the teachings that each of 
the slide dies 7 comprises a plurality of cores (10,11,12) bonded integrally to one 
another (abstract; and Figures 3 and 5). 
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Regarding claim 9, Decker et al. disclose that motional lines (arrows of Figures 8 
and 10) are defined in terms of a rotational component and XY coordinates on a two- 
dimensional plane for releasing each of the slide dies (die inserts 20) from the sacrificial 
pattern 21 , to which the center shaft (or center axle) of the impeller 1 1 is arranged in a 
perpendicular manner. 

Regarding claims 1 1 and 17, Decker et al. disclose that a titanium alloy (including 
a titanium-aluminum alloy) is cast into the casting mold (paragraph [0055]). 

10. Claims 10, 16, and 18 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Decker et al. (US 2002/0187060) in view of JP 2002-1 13749, as 
applied to claims 6, 11, 14, 15, and 17 above, and further in view of Takayanagi (US 
5,394,933). 

Decker et al. (in view of JP 2002-113749) disclose and/or suggest the features of 
claims 6, 1 1 , 14, 15, and 17. Neither Decker et al. nor JP 2002-1 13749 discloses that 
the casting mold is formed by coating a sacrificial pattern with two separate coatings 
that are dried and treated at high temperatures prior to the casting process. 

However, Takayanagi discloses a casting mold core for casting titanium and 
titanium alloys (abstract; column 1, lines 8-16 and 41-68; column 2, lines 9-54; and 
Examples 1-10), including its use for manufacture of a pump impeller (Examples 2 and 
7), in which the mold core comprises providing a sacrificial pattern (paraffin wax), 
providing a first coating of zirconia- or yttria-based refractory materials (abstract), 
providing a second coating by immersing the core in an alumina powder (Example 7), 
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thermally removing the sacrificial pattern (wax) by heating to 500°C for 24 hours, and 
sintering/calcining to 1 ,300°C for 1 hour, in order to make a core for use in an 
investment casting mold for production of a pump impeller made of titanium or titanium 
alloys, such that the core has increased strength with low reactivity toward 
titanium/titanium alloys (column 2, lines 22-37). 

It would have been obvious to one of ordinary skill in the art at the time the 
applicants' invention was made to modify the method of manufacturing an impeller for 
superchargers by a lost wax casting process, as disclosed by Decker et al., by 
modifying the slide dies to have respective grooves that define the forms of the splitter 
blades and spaces between an adjacent pair of full blades, as taught by JP 2002- 
1 13749, in order to provide a slide die in a groove within a mold that is operable to mold 
impellers with overlapping blades by lost wax casting, and by further forming the casting 
mold by coating a sacrificial pattern with two separate coatings that are dried and 
treated at high temperatures prior to the casting process, as disclosed by Takayanagi, 
in order to make a core for use in an investment casting mold for production of a pump 
impeller made of titanium or titanium alloys, such that the core has increased strength 
with low reactivity toward titanium/titanium alloys (Takayanagi; column 2, lines 22-37). 

Conclusion 

1 1 . The prior art made of record and not relied upon is considered pertinent to 
applicants' disclosure. The Fries et al., Galliger, and Miller references are also cited in 
PTO-892. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Kevin P. Kerns whose telephone number is (571)272- 
1 178. The examiner can normally be reached on Monday-Friday from 8:00am-5:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jessica Ward can be reached on (571) 272-1223. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Kevin P. Kerns 
Primary Examiner 
Art Unit 1793 

/Kevin P. Kerns/ 

Primary Examiner, Art Unit 1793 

April 9, 2009 



